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CLAIMS 

What is claimed is: 

1 1 . An apparatus for ensuring signal integrity of signals output from a latch, the 

2 apparatus comprising: 

3 a first latch, the first latch having an input, an output and a latch enable; 

4 a tri-state buffer having an input, an output and a drive enable; 

5 a first conductive line connecting the input of the buffer being to the output of 

6 the first latch; 

7 a second latch, the second latch having an input, an output and a latch enable; 

8 a second conductive line, the second conductive line being connected to the 

9 output of the buffer and to the output of the second latch, wherein when the drive 

10 enable is asserted, the buffer drives the output of the first latch such that signal 

1 1 integrity of the output of the first latch is ensured, and wherein when the driver enable 

12 is not asserted, the tri-state buffer exhibits high output impedance that isolates the 

13 second latch from the first latch. 

1 2. A latch array comprising: 

2 at least one column of latches, the column of latches comprising at least first, 

3 second and third sections, each latch of each section having an input, an output and a 

4 latch enable, the second section being located between the first and third sections in 

5 the column; 

6 a first tri-state buffer comprised by the first section, the first tri-state buffer 

7 having an input, an output and a drive enable, each output of each latch of the first 
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8 section being connected to a first conductive line, which is connected to the input of 

9 the first tri-state buffer; and 

10 a second tri-state buffer comprised by the second section, the second tri-state 

1 1 buffer having an input, an output and a drive enable, each output of each latch of the 

12 second section being connected to a second conductive line, which is connected to the 

13 input of the second tri-state buffer, each output of each latch of the third section being 

14 connected to a third conductive line, the third conductive line being connected to the 

1 5 output of the second tri-state buffer. 

1 3. The apparatus of claim 2, wherein when a latch in the first section is being 

2 addressed, the enables of the first and second tri-state buffers are asserted, and 

3 wherein asserting the enables of the first and second tri-state buffers causes the output 

4 of the latch being addressed to be driven by the first and second tri-state buffers. 

1 4. The apparatus of claim 2, wherein when a latch in the second section is being 

2 addressed, the enable of the second tri-state buffer is asserted and the enable of the 

3 first tri-state buffer is de-asserted, and wherein de-asserting the enable of the first tri- 

4 state buffer causes the first tri-state buffer to exhibit high output impedance, which 

5 isolates the first section from the second and third sections, and wherein asserting the 

6 enable of the second tri-state buffer causes the output of the latch being addressed in 

7 the second section to be driven by the second tri-state buffer. 

1 5 . The apparatus of claim 2, wherein when a latch in the third section is being 

2 addressed, the enables of the first and second tri-state buffers are de-asserted, and 

3 wherein de-asserting the enables of the first and second tri-state buffers causes the 
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4 first and second tri-state buffers to exhibit high output impedance, which isolates the 

5 third section from the first and second sections. 

1 6. A latch array comprising: 

2 at least one column of latches, the column of latches comprising sections 1 to 

3 N- 1 , N being a positive integer; 

4 a plurality of latches comprised by each section, each latch of each section 

5 having an input, an output and a latch enable; 

6 M tri-state buffers, M being a positive integer that is less than N, each of N-M 

7 of the sections comprising at least one of M tri-state buffers, and wherein the sections 

8 that comprise the tri-state buffers are each a sufficient distance away from an output 

9 of the column that a driving strength of the buffer of the section is needed to ensure 
10 signal integrity of signals output from the latches of the N-M sections. 

1 7. The latch array of claim 6, wherein the latch array comprises a plurality of 

2 said columns of latches, the latch array being embedded in an integrated circuit (IC). 

1 8. The latch array of claim 6, wherein when a latch of one of the sections of the 

2 column of latch arrays is being addressed, the tri-state buffer of the section 

3 comprising the latch that is being addressed is enabled and each tri-state buffer of the 

4 sections below the enabled tri-state buffer in the column are also enabled. 

1 9. The latch array of claim 6, wherein when a latch of one of the sections of the 

2 column of latch arrays is being addressed, the tri-state buffer of the section 
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3 comprising the latch that is being addressed is enabled and each tri-state buffer of the 

4 sections above the enabled tri-state buffer in the column are disabled. 

1 10. A method for ensuring signal integrity of signals output from a latch, the 

2 method comprising the steps of: 

3 providing a first latch having an input, an output and a latch enable; 

4 providing a tri-state buffer having an input, an output and a drive enable; 

5 connecting a first conductive line to the input of the buffer and to the output of 

6 the first latch; 

7 providing a second latch having an input, an output and a latch enable; 

8 connecting a second conductive line to the output of the buffer and to the 

9 output of the second latch, wherein when the drive enable is asserted, the buffer drives 

10 the output of the first latch such that signal integrity of the output of the first latch is 

1 1 ensured, and wherein when the drive enable is not asserted, the tri-state buffer 

12 exhibits high output impedance that isolates the second latch (24) from the first latch 

13 (21) and first conductive line. 

1 11. A method for ensuring signal integrity of signals output from latches of a latch 

2 array, the method comprising the steps of: 

3 providing at least one column of latches, the column of latches comprising at 

4 least first, second and third sections, each latch of each section having an input, an 

5 output and a latch enable, the second section being located between the first and third 

6 sections in the column; 

7 providing a first tri-state buffer comprised by the first section, the first tri-state 

8 buffer having an input, an output and a drive enable, each output of each latch of the 
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9 first section being connected to a first conductive line, which is connected to the input 

10 of the first tri-state buffer; and 

1 1 providing a second tri-state buffer comprised by the second section, the second 

12 tri-state buffer having an input, an output and a drive enable, each output of each latch 

13 of the second section being connected to a second conductive line, which is connected 

14 to the input of the second tri-state buffer, each output of each latch of the third section 

1 5 being connected to a third conductive line, the third conductive line being connected 

16 to the output of the second tri-state buffer. 

1 12. The method of claim 1 1 , wherein when a latch in the first section is being 

2 addressed, the enables of the first and second tri-state buffers are asserted, and 

3 wherein asserting the enables of the first and second tri-state buffers causes the output 

4 of the latch being addressed to be driven by the first and second tri-state buffers. 

1 13. The method of claim 1 1 , wherein when a latch in the second section is being 

2 addressed, the enable of the second tri-state buffer is asserted and the enable of the 

3 first tri-state buffer is de-asserted, and wherein de-asserting the enable of the first tri- 

4 state buffer causes the first tri-state buffer to exhibit high output impedance, which 

5 isolates the first section from the second and third sections, and wherein asserting the 

6 enable of the second tri-state buffer causes the output of the latch being addressed in 

7 the second section to be driven by the second tri-state buffer. 

1 1 4. The method of claim 1 1 , wherein when a latch in the third section is being 

2 addressed, the enables of the first and second tri-state buffers are de-asserted, and 

3 wherein de-asserting the enables of the first and second tri-state buffers causes the 
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4 first and second tri-state buffers to exhibit high output impedance, which isolates the 

5 third section from the first and second sections. 

1 15. A method for ensuring signal integrity of signals output from latches of a latch 

2 array, the method comprising the steps of: 

3 for a given latch array design, determining whether a distance from an output 

4 of at least one latch of the latch array is greater than a maximum driving distance; 

5 if a determination is made that said distance from an output of said at least 

6 one latch of the latch array is greater than a maximum driving distance, designing the 

7 latch array to have at least one tri-state buffer located between an output of said at 

8 least one latch and an input of said at least one tri-state driver. 

1 16. The method of claim 15, further comprising the steps of connecting the output 

2 of said at least one latch to a conductive line and connecting the input of said at least 

3 one tri-state driver to the conductive line. 

1 17. The method of claim 16, wherein the latch array comprises at least one column 

2 of latches, the column of latches comprising at least first, second and third sections, 

3 each latch of each section having an input, an output and a latch enable, the second 

4 section being located between the first and third sections in the column, and wherein 

5 the first, second and third sections each comprise a first tri-state buffer, a second tri- 

6 state buffer and a third tri-state buffer, each tri-state buffer having an input, an output 

7 and a drive enable, each output of each latch of the first section being connected to a 

8 first conductive line, which is connected to the input of the first tri-state buffer and 

9 each output of each latch of the second section being connected to a second 
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10 conductive line, which is connected to the input of the second tri-state buffer, each 

1 1 output of each latch of the third section being connected to a third conductive line, the 

12 third conductive line being connected to the output of the second tri-state buffer when 

13 a latch in the second section is being addressed, the enable of the second tri-state 

14 buffer is asserted and the enable of the first tri-state buffer is de-asserted, and wherein 

15 de-asserting the enable of the first tri-state buffer causes the first tri-state buffer to 

16 exhibit high output impedance, which isolates the first section from the second and 

17 third sections, and wherein asserting the enable of the second tri-state buffer causes 

1 8 the output of the latch being addressed in the second section to be driven by the 

1 9 second tri-state buffer. 

1 18. The method of claim 1 7, wherein when a latch in the first section is being 

2 addressed, the enables of the first and second tri-state buffers are asserted, and 

3 wherein asserting the enables of the first and second tri-state buffers causes the output 

4 of the latch being addressed to be driven by the first and second tri-state buffers. 

1 1 9. The method of claim 1 8, wherein when a latch in the third section is being 

2 addressed, the enables of the first and second tri-state buffers are de-asserted, and 

3 wherein de-asserting the enables of the first and second tri-state buffers causes the 

4 first and second tri-state buffers to exhibit high output impedance, which isolates the 

5 third section from the first and second sections. 

1 20. A computer program for determining whether a tri-state buffer is to be 

2 included in a column of a latch array design, the computer program being embodied 

3 on a computer readable medium, the computer program comprising: 
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a first code segment for determining whether one or more latches of at least 
one column of a latch array are farther from an output of said at least one column than 
a maximum threshold distance; and 

a second code segment, wherein if a determinations is made by the first code 
segment that one or more latches said at least one column are farther from the column 
output than said maximum threshold distance, determining a location at which to 
place one or more tri-state buffers in one or more columns of the latch array. 
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